We carried out a large program with the Karl G. Jansky Very Large Array (VLA): 'THOR: The H i, OH, Recombination line survey of the Milky Way'. We observed a significant portion (∼100 deg 2 ) of the Galactic plane in the first quadrant of the Milky Way in the 21 cm H i line, 4 OH transitions, 19 radio recombination lines, and continuum from 1 to 2 GHz. In this paper we present a catalog of the continuum sources in the first half of the survey (l = 14.0 − 37.9
Introduction
At present, high resolution (<20 ) Galactic plane surveys are available for studying different questions concerning star formation and the interstellar medium (ISM). These surveys cover a large fraction of the spectral range, from the near-(UKIDSS, Lucas et al. 2008) , mid-(GLIMPSE, Churchwell et al. 2009 ) and far-infrared (MIPSGAL, HIGAL, Carey et al. 2009; Molinari et al. 2010) , to the submm (ATLASGAL, BOLOCAM, Schuller et al. 2009; Rosolowsky et al. 2010; Aguirre et al. 2011; Csengeri et al. 2014) , to longer radio wavelengths studying the continuum as well as molecular lines (e.g., GRS, MAGPIS, CORNISH, Table C .1 is available in electronic form at the CDS via anonymous ftp to cdsarc.u-strasbg.fr (130.79.128.5) HOPS, MALT90, MALT-45, Jackson et al. 2006; Helfand et al. 2006; Hoare et al. 2012; Purcell et al. 2013; Walsh et al. 2011; Purcell et al. 2012; Jackson et al. 2013) . As hydrogen is the most common element in our universe, observations of this element are a crucial ingredient to complete the picture of our Galaxy. Molecular hydrogen is difficult to observe directly as its rotational energy levels are not readily excited in the cold ISM. However, the 21 cm H i line provides a direct measurement of the atomic hydrogen. To date, the Galactic plane surveys of the 21 cm H i line have a spatial resolution of >1 (CGPS, SGPS, VGPS, Taylor et al. 2003; McClure-Griffiths et al. 2005; Stil et al. 2006) , which is not sufficient in comparison to the other Galactic plane surveys. This was the motivation to initiate a Galactic plane survey using the Karl G. Jansky Very Large Array (VLA) in C-configuration, achieving a spatial resolution of ∼20 : 'THOR -The H i, OH, Recombination line survey of the Milky Way'. The angular resolution of 20 gives us a linear resolution of ∼0.1 to 1.5 pc at typical Galactic distances of 1 to 15 kpc. Since the new WIDAR correlator at the VLA offers a broad bandwidth, including high resolution sub-bands, we are able to observe the 21 cm H i line, 4 OH lines, 19 Hα radio recombination lines (RRL) and the continuum from 1-2 GHz simultaneously. Starting in 2012 with a pilot study around the giant molecular cloud (GMC) associated with the W43 star formation complex (Bihr et al. 2015; Walsh et al. 2016) , we observed a large fraction of the Galactic plane in the first quadrant of the Milky Way (l = 14 − 65
• , |b| ≤ 1.1 • ) in consecutive semesters. In this paper, we present the results of the continuum observations of the first half of the survey (l = 14.0 − 37.9
• and l = 47.1 − 51.2
• , |b| ≤ 1.1 • ), covering ∼56 deg 2 , including a catalog of the extracted sources. The full survey will be presented in a forthcoming paper by Beuther et al. (in prep.) . The discrete continuum sources between 1 and 2 GHz are dominated by two distinct emission classifications: thermal and nonthermal emission (Wilson et al. 2010) . The thermal emission is mostly due to free-free emission from electrons, whereas the non-thermal emission is due to the synchrotron emission of relativistic electrons in magnetic fields. These different emission mechanisms can be distinguished by the spectral index α, which is defined as I(ν) ∝ ν α , where I(ν) is the frequency dependent intensity. The thermal free-free emission shows a flat or positive spectral index, depending on the optical depth. The values can vary between 2 and -0.1 for the optically thick and thin regime, respectively (e.g., Mezger & Henderson 1967; Keto 2003; Wilson et al. 2010) . In contrast to this, synchrotron emission shows a negative spectral index depending on the particle energy distribution. One usually finds spectral indices below -0.5 (e.g., Rybicki & Lightman 1979; Meisenheimer 1999) . Supernova remnants (SNR) show a spatially varying spectral index around α = −0.5 (e.g., Bhatnagar et al. 2011; Green 2014; Reynoso & Walsh 2015; Dubner & Giacani 2015) . The broad bandpass of our VLA observations allows us to determine the spectral index for bright sources and therefore distinguish between the two radiation mechanisms. However, knowing the kind of radiation does not directly disclose the source type. Thermal free-free emission can emerge from H ii regions or planetary nebulae. Non-thermal synchrotron radiation can be pro- 13.1 × 12.3 1372 − 1500 18.1 × 11.1 12.6 × 11.9 1628 − 1756 15.4 × 9.1 10.5 × 9.9 1756 − 1884 14.5 × 8.9
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Notes. Owing to the varying declination of different observing blocks, we obtain different resolution elements.
duced by extragalactic jets powered by an active galactic nucleus (AGN) or from Galactic SNR. Thermal radiation from extragalactic sources is possible, but might be too weak to be detected in our observations. As a result, thermal emission is most likely of Galactic origin, and the non-thermally emitting sources could be extragalactic AGN or Galactic SNR. The ability to characterize continuum sources and thus distinguish between Galactic and extragalactic emission is crucial for prospective THOR H i and OH absorption studies.
Observations and data reduction

VLA observations
We used the VLA in New Mexico in C configuration to map the continuum in the L band from 1 to 2 GHz simultaneously with the H i 21 cm line, 4 OH lines, and 19 Hα recombination lines. For the VLA in C-configuration, the baselines range from 35 to 3400 m. The corresponding primary beam changes with frequency from ∼45 at 1 GHz to ∼23 at 2 GHz and therefore the actual size of the mosaics changes as well. The data presented in this paper were observed in two campaigns. The first campaign was the THOR pilot observations (l = 29.2 − 31.5
• , |b| ≤ 1.1 • ) during the 2012A semester (Project 12A-161, see also Bihr et al. 2015) . We used a hexagonal geometry for the mosaic for this 2
• × 2 • field at 17.9 spacing, which results in 59 pointings. Each pointing was observed 4 × 2 min, which results in an overall integration time of ten hours for the pilot field, including around two hours overhead for flux, bandpass, and complex gain calibration. The second campaign covered a large section of the first quadrant of the Milky Way (l = 14.0 − 29.2 • and l = 31.5 − 37.9
• , |b| ≤ 1.1 • ) and was observed during the 2013A semester (Project 13A-120). In contrast to the pilot field, we used a rectangular grid for the mosaic (see Fig. 3 ) with a smaller spacing of 15 . The close spacing meant that the sensitivity variations are at most 4% for the spectral window around 1.95 GHz and less for smaller frequencies. The second campaign was split into 20 observing blocks, each covering a field of ∆l = 1.25
• and |b| ≤ 1.1
• with 45 pointings each. Each pointing was observed 3 × ∼2 min, which results in a total integration time of five hours for each observing block, including ∼50 min overhead for flux, bandpass, and complex gain calibration. We chose the quasar 3C286 as a flux and bandpass calibrator for all fields. As complex gain calibrator, we used the quasar J1822-0938 for all observing blocks between l = 14.0 − 37.9
• (including the pilot field) and the quasar J1925+2106 for all observing blocks between l = 47.1 − 51.2
• . The achieved resolution depends on the frequency and the sky position and varies between 10 and 25 (see Table 1 for further details). By the date of publication of this paper, the other half of the survey will have been observed. However, since the calibration and imaging is an enormous computing and person power effort, the data reduction of that second half is still going on. The full survey will be presented in a future article. We used the new WIDAR correlator and observed the continuum between 1 and 2 GHz using eight sub-bands, so-called spectral windows, each with a bandwidth of 128 MHz. Owing to strong contamination of radio frequency interference (RFI), we could not use two spectral windows. The frequencies of the six remaining spectral windows are given in Table 1 . We split each spectral window further into 64 channels with a channel width of 2 MHz. This setup allows us to flag individual channels that might be contaminated by, for instance, RFI without significantly losing sensitivity.
Calibration
We used the CASA package (version 4.1.0) in combination with a modified VLA pipeline 1 (version 1.2.0) to edit and calibrate the data. Prior to the calibration, we manually flagged strong RFI and bad antennas. The pipeline uses automated flagging 1 https://science.nrao.edu/facilities/vla/data-processing/pipeline algorithms such as RFlag on the calibrator observations to improve the calibration solutions, but does not flag the target fields. Subsequently, the pipeline applies the bandpass, flux, and gain calibration. At this point, we neither used Hanning smoothing nor recalculated the data weights (CASA command 'statwt'), since this could influence very bright continuum sources. We implemented some modifications to the pipeline to improve the quality checking and performed further flagging on the target fields with automated flagging algorithms (see Sect. 2.3 for further details) and by hand after the pipeline run. A detailed description of our calibration procedure will be given in the THOR survey overview paper (Beuther et al., in prep) .
Automated flagging algorithm RFlag
As shown in the lefthand panel of Fig. 1 , some spectral windows in our data are affected by RFI. The spectral windows around 1.2 and 1.6 GHz have the strongest contamination, and we cannot use them. The spectral window around 1.6 GHz is severely affected by the GPS satellites, which can be seen as outliers from the normal bandpass shape in the lefthand panel of Fig. 1 , and we are not even able to calibrate the data. The spectral window around 1.2 GHz can be calibrated. However, the images show a consistently strong RFI contamination, which cannot be removed by the automated flagging algorithm discussed below. Within the other spectral windows, we found RFI contamination varying in frequency, sky position, and time. Therefore it is very difficult and time-consuming to flag all data manually, so we explored the possibility of automated flagging algorithms. CASA provides the so-called RFlag algorithm, which was introduced previously to AIPS by E. Greisen in 2011. The RFlag algorithm iterates the data in chunks of time and performs a time analysis for each channel, as well as a spectral analysis, for each time step and flags outliers (see the CASA manual 2 for further details). Using the standard threshold greatly improved the results as shown in Fig. 2 . The RFlag algorithm flags almost all RFI reliably. However, a useful automated flagging algorithm must not only flag the RFI reliably, but also keep the actual scientific signal unchanged. We therefore tested the effects of the RFlag algorithm on the thermal noise in our data, as well as the flux densities of our sources. For these two tests, we investigated the spectral window at ∼1.4 GHz of the field around l = 22
• . The frequency range around the H i 21 cm line is a protected band and is indeed almost free of terrestrial RFI. Applying the RFlag algorithm on this spectral window should not affect the thermal noise and the flux densities of our sources. We calibrated and cleaned the data exactly the same way, but on one data set, we applied the RFlag algorithm before cleaning, whereas we cleaned the other data set without automated flagging and used this as a reference. As a first test we compared the noise between the two data sets. Because the spectral window around 1.4 GHz is mostly free of RFI, we did not find different noise levels for the two data sets. This shows that the RFlag algorithm does not flag good data, which would increase the noise level. For both data sets we extracted the continuum sources using the method described in Sect. 3.3, cross-matched the two data sets, and compared the flux densities for each source. Figure 4 shows the result of this comparison of the flux densities with and without the RFlag algorithm applied. Over the full range of flux density values, we see no significant deviation for unresolved and small sources (smaller than ∼100 ). However, more extended sources might be affected by the RFlag algorithm, and this effect will be discussed in Sect. 2.5. In summary, the RFlag algorithm provides a reliable tool for removing RFI from the continuum data. While the noise level and unresolved and small sources are not affected significantly by the RFlag algorithm, large extended sources have to be treated more carefully. We discuss this in more detail in Sect. 2.5.
Imaging and deconvolution
For the imaging and deconvolution, we used the task clean in the CASA package. Since we cover a large area on the sky, we created mosaics consisting of several pointings. This is an algorithmic, as well as a computational challenge, and we extensively tested different versions of the mosaicking algorithm in the CASA package, including versions 4.2.2, 4.3, 4.4, and a test version of 4.5. Our main focus was to obtain consistent flux density measurements, so we compared flux density and intensity values of point sources in mosaics created with the abovementioned CASA versions with their corresponding values in individually cleaned pointings. The clean and deconvolution algorithms for single pointings are simpler and well tested and were 2 available on the CASA webpage: http://casa.nrao.edu • . The red line represents a one-to-one relation. Over a wide range of flux densities, the RFlag method does not influence the actual source flux densities. therefore used as reference. In collaboration with the CASA developer team, we could identify several problems in the mosaic algorithm of the CASA versions 4.3, 4.4, and a test version of 4.5. Therefore we decided to use version 4.2.2 because this version provides flux density values in the final mosaics that are within ten percent of the flux density values measured in single pointings. Since we cover a wide range of frequency from 1 to 2 GHz, we cannot clean all spectral windows together without considering the frequency dependence of the sources, as well as primary beam effects. While the CASA package is able to clean wideband images for single pointings (using the parameter nterm), to date (up to version 4.4) this is not available for mosaics. We could clean each observed channel separately, but this would reduce the signal-to-noise significantly and requires immense computational resources. As a compromise, we cleaned each 128 MHz-wide spectral window separately, thus neglecting the frequency dependence inside each spectral window. Thereafter, we compared the peak intensity between the spectral windows to determine the spectral index (see Sect. 3.7 for further details). To suppress the sidelobes and increase the resolution, we chose robust = 0 as a weighting parameter, which is a compromise between uniform and natural weighting. As a pixel size, we chose 2.5 , which is sufficient to sample the smallest possible resolution element (synthesized beam width) of ∼8 . To achieve a uniform noise between the separate observing blocks, we included the neighboring observing blocks in the clean process. Because the clean command in CASA works with equatorial coordinates, we have to choose a large image size of 4600×4600 pixels to cover one field, consisting of three observing blocks. We applied primary beam corrections to obtain reliable flux densities. Because the continuum emission covers a wide range of spatial scales, we used the multiscale clean in CASA to recover the large scale structure. In this cleaning method we selected four different scales: besides the point source, also 1, 3, and 6× of the resolution element. We stopped the cleaning process at a threshold of 5 mJy beam −1 or 10 5 iterations, whichever was reached first. As the noise in our data is dominated by the sidelobe noise, the cleaning threshold is higher than the thermal noise level. The final resolution depends on the frequency of each spectral window and the declination of the observed field. Table 1 provides an overview of the highest and lowest resolution for each spectral window. The noise level of the images are discussed in Sec.3.5.
Extended sources
Extended sources suffer from different filtering effects owing to both the interferometer and the applied RFlag method. The first effect is due to the incomplete sampling in the uv plane. Each interferometer suffers from this effect, and it depends to first order on the shortest available baseline. Theoretically the VLA in C-configuration can observe all spatial scales up to 970 for the L band (VLA-manual). However, this value is for a 12-hour observation near the zenith and snapshot observations may recover scales diminished by a factor of two. However, this ruleof-thumb estimate might be too optimistic, and more realistic observations are not able to reach this value. To examine the insensitivity of the large spatial scales of the interferometer in a more realistic environment, we performed simulated observations of artificial sources with the THOR observation setup. We tested sources with a Gaussian intensity profile and varying sizes. These tests showed that we are able to recover sources with sizes up to ∼120 reasonably well (80% flux recovery) for all frequencies between 1 and 2 GHz. To achieve this result, the use of the multiscale clean was crucial. However, Galactic sources do not show simple 2D Gaussian profiles so that to quantify the filtering effect in detail is difficult. Nevertheless, these simulations show that sources up to ∼120 are not severely affected by the insensitivity to large spatial scales of the interferometer. Since this insensitivity depends on the frequency, this can artificially change the spectral index of extended sources. However, our simulated observations revealed that this only affects sources larger than ∼120 . The second filtering effect for extended sources is due to the applied RFlag algorithm. Extended sources show high amplitudes for short uv distances (see Fig. 5 ). As the RFlag algorithm searches for outliers in a frequency and time domain, it recognizes some of these high values as outliers and flags them accordingly. Quantifying this effect is complicated because the flagging depends on the source size, its intensity, and the internal intensity structure. However, similar to our tests in Sect. 2.3, we used the spectral window around ∼1.4 GHz with and without applied RFlag to examine the effects of the algorithm on the large scale structure. Figure 5 shows the amplitude as a function of uv distance for one pointing close to the extended SNR G021.8-00.6. The red data points show the data points flagged by the RFlag algorithm. For a uv distance smaller than 300λ the RFlag algorithm flags significantly more data (∼70%) in comparison to larger uv distances (∼25%). In the simple approximation of θ = λ/D, where θ, λ, and D are the angular scale, the wavelength, and the diameter or baseline length of the telescope, respectively, the uv distance of 300λ describes an angular scale of ∼600 . The flagging of the data points for short uv distances removes part of the large scale structure of the source. However, only large and bright sources are affected by this filtering. The SNR G021.8-00.6 has a spatial extent of ∼1200×400 and the RFlag algorithm flags ∼40% of the flux density. Smaller sources on the order of ∼100 to 300 show lower values of ∼5 to 10% flux density removal. Owing to these two filtering effects for largely extended (>400 ) and bright (>1 Jy) sources, we refrained from analyzing these sources in detail and the corresponding flux values have to be treated cautiously. For the spectral index determination (see Sect. 3.7), we use the peak intensity rather than the integrated flux density since the former is less affected by the explained filtering effects.
Source extraction
In this section, we explain the source extraction method using the BLOBCAT software as well as the method of determining the spectral index. To achieve a higher signal-to-noise ratio for the source extraction, we use the average of two spectral windows to detect the sources. Thereafter we extract the peak intensity for each source in each spectral window separately to subsequently fit the spectral index.
Averaging spectral windows
The extraction algorithm and method can influence the resulting catalog, and several different methods are common (e.g., Williams et al. 1994; Hancock et al. 2012; Berry 2015) . For our data we must solve several challenges: we want to achieve the best signal-to-noise ratio, but avoid picking up artifacts in the images caused by RFI or sidelobes. To get the best signal-to-noise ratio, mosaicking the entire spectral range from 1 to 2 GHz would be preferable; however, CASA is currently (up to version 4.4) not able to perform wide-band mosaics (see Sect. 2.4), and several spectral windows are severely affected by RFI (see Sect. 2.3). We therefore cleaned each spectral window separately. To achieve a higher signal-to-noise ratio, we averaged the two spectral windows around 1.4 and 1.8 GHz, because these spectral windows contain no significant RFI. Prior to the averaging process, we smoothed the spectral window around 1.8 GHz to the lower resolution of the spectral window around 1.4 GHz. Averaging over more than the two mentioned spectral windows does not increase the detection of sources significantly, but increases the detection of artifacts due to RFI contamination in the other spectral windows.
Noise estimate
Since our data are limited by the sidelobe noise, we have to consider strongly varying noise within our observed region. Close
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14.0 to strong emission sources, the noise is dominated by the sidelobes and can be an order of magnitude higher than in emission free regions (see Figs. 6 and 7). As a result, the main challenge is to consider this varying noise during the process of source extraction. To create a reliable noise map, we followed the instructions given in Hales et al. (2012) . The described method determines the rms value for each pixel by determining the median in a specified area (50×50 px) around the pixel in the residual image from the clean process. Prior to the median estimate, the algorithm clips all peak values in the specified area until all values are within ±3σ, where σ is the median in the specified area. This method ensures that most real emission, which might still be present in the residual image is removed from the noise image and the determined noise map consists of the thermal and sidelobe noise. The noise maps are given in Figs. 6 and 7.
BLOBCAT
We used the BLOBCAT software (Hales et al. 2012) to extract the sources from the averaged continuum images. This software is a flood-fill algorithm that considers locally varying noise. BLOBCAT creates a signal-to-noise ratio map by dividing the actual input image by the given noise map. This dimensionless map is used for the source extraction by searching for all pixels above a given detection threshold, which we set to 5σ. Thereafter, BLOBCAT identifies all neighboring pixels around the peak pixel down to a given flooding threshold, which we set to the standard value of 2.6σ (Hales et al. 2012 ). These "islands" of pixels are labeled and written to a table. BLOBCAT also performs several corrections for pixellation errors, peak, and integrated surface brightness biases (see Hales et al. (2012) for further details). Using BLOBCAT, we extracted in total 4772 sources, however, this includes artifacts that we subsequently removed by hand (see Sect. 3.4).
Visual inspection
Even though we have considered the spatially varying noise during the source extraction process, strong artifacts, especially sidelobes, can be picked up by the BLOBCAT extraction software. Especially problematic is sidelobe contamination from strong sources located just outside our survey boundaries, which cannot be removed by the algorithm. We therefore inspected each source visually and removed obvious artifacts by hand. Figure 8 shows an example of an obvious sidelobe, which was picked up by the extraction software. We identified 349 sources as obvious artifacts and removed them from the catalog. This leaves 4422 sources in the catalog. Besides the obvious artifacts, it can be difficult to distinguish between artifacts and actual sources for certain extracted sources. We classified these sources as "possible artifacts" and labeled them accordingly in the cat- alog. Besides visually inspected possible artifacts, we classified and labeled all sources with a signal-to-noise ratio lower than 7σ as "possible artifacts". Out of the 4772 extracted sources, we classified 1057 as "possible artifacts", 349 as artifacts, and therefore 3366 sources remain as reliable detections. The following analysis is based on the reliable detections; however, in the catalog, we also present the "possible artifacts".
Completeness
As our noise is spatially varying, it is difficult to estimate the completeness of our catalog. In the vicinity of strong extended Galactic sources, it is not possible to detect weak extragalactic sources. Our survey is therefore incomplete in these regions. However, we performed several tests to verify our source extraction method. We chose a region of 0.5 • ×0.5 • with a constant noise level and added artificial 2D Gaussian sources that have the size of the resolution element and different peak intensities. Using the source extraction method described in Sect. 3.3, we extracted these artificial sources and estimated the completeness. The result is shown in Fig. 9 . Above the chosen threshold of 7σ for reliable sources, we detected 95% of all sources. Furthermore, we determined the fraction of the area that covers a certain noise level, which is shown in Fig. 10 . The lowest noise level in our survey of 7σ = 1 − 2 mJy beam −1 , which is dominated by the thermal noise, is achieved in only a small fraction (∼10%) of the survey area. About half the survey area has a noise level of 7σ < 3 mJy beam −1 , and only 10% of the survey area shows a noise level of 7σ > 8 mJy beam −1 . Using this information, we can create completeness maps for different sources intensities, which are shown in the appendix in Figs. B.1 to B.8.
Resolved and unresolved sources
As a first classification of the sources, we divide them in two groups: resolved and unresolved sources. The BLOBCAT software provides the number of pixels as an output, but this is not a good measurement to distinguish between resolved and unresolved sources. Because the BLOBCAT software uses a fixed threshold of 2.6σ to flood-fill the neighboring pixels around the peak pixel, the number of pixels of a source depends on the corresponding peak intensity. If we use a simple cut based on the number of pixels, we would, on the one hand, misclassify strong unresolved sources as resolved, and on the other, we would mis- classify weak but closely resolved sources as unresolved. Therefore we use a comparison of the peak intensity and the flux density to distinguish between resolved and unresolved sources. The peak intensity and flux density have the same value for unresolved sources, whereas resolved sources show a higher flux density value in comparison to the peak intensity value. However, we have to consider the uncertainties in the peak intensity as well as in the flux density, so we use a less strict condition and classify all sources as unresolved sources that have S ν < 1.2 × I ν , where S ν and I ν are the flux density in Jy and peak intensity in Jy beam −1 , respectively. In our full catalog we classify 3184 sources in total as unresolved and 1238 sources (28%) as resolved. For the sources with the flag "possible artifacts" (see Sect. 3.4), the ratio of unresolved and resolved sources is similar with 76% of the sources being unresolved. This classification scheme classifies two overlapping, but unresolved sources as resolved. For unresolved sources that are randomly distributed in the sky, this arrangement is unlikely, however for extragalactic radio lobes, this overlap can occur frequently. Figure 11 shows an example of two radio lobes that are close together. Even though each radio lobe is unresolved, we extracted them as one source and hence the flux density is larger Fig. 11 . Example of an hourglass-shaped source (G48.561-0.364) that consists of two unresolved sources close together. The white contours represent the area of the source extracted by BLOBCAT. The black contours show observations from CORNISH (see Sect. 5.4) at 5 GHz with a resolution of 1.5 at levels of 2, 5, and 10 mJy beam −1 .
than the peak intensity and we classify them as resolved. This affects the classification of extragalactic and Galactic sources. However, in many cases (e.g. , Fig 11) , the spectral index helps to resolve this problem. The flux density of unresolved sources can be affected in several ways and therefore has to be treated cautiously. We find for the ratio of S ν /I ν values less than one, which means that the flux density is lower than the peak intensity. For unresolved sources, this ratio should be one. We could identify three reasons for this low ratio. First, the source extraction software BLOBCAT does not fit enough pixels for weak sources, which lowers the flux density. In extreme cases, the fitted area of BLOBCAT can be smaller than the resolution element. Second, unresolved sources can be situated in slightly negative sidelobes from nearby strong extended sources, which affects the flux density, as well as the peak intensity, and this can change the ratio. Third, weak sources (I ν 5 mJy beam −1 ) are not cleaned properly because these sources are below our cleaning threshold, which lowers the measured flux density and changes the ratio of S ν /I ν to values below one. We therefore suggest using peak intensities for unresolved sources for further analysis, and we indicate the corresponding flux densities within our catalog with brackets.
Spectral index determination
As our observations cover a wide bandwidth from 1 to 2 GHz, we are able to determine spectral indices by extracting the peak intensity of each source within each spectral window and perform a fit of the spectral index α with the form I(ν) ∝ ν α . As explained in Sect. 2.5, we use the peak intensity instead of the integrated flux density to determine the spectral index, since the peak intensity is less affected by filtering effects for extended sources. For unresolved sources, both quantities reveal the same result. To overcome problems due to different resolutions, we smooth all spectral windows to a common resolution of 25 prior to extracting the peak intensity. Furthermore, we use the same technique as described in Sect. 3.2 to determine the spatially varying noise and to estimate the noise within each spectral window. Because we smooth two spectral windows to perform the source extraction, the signal-to-noise ratio is higher for the source extraction in comparison to the intensity extraction within each spectral window separately. We therefore use a less rigid threshold for the intensity extraction of 3 sigma in comparison to 5 sigma for the source extraction. The extracted peak intensities for each G27.702+0.705 G28.108-1.017 Fig. 12 . Example of the extracted peak intensity as a function of frequency. Each spectral window is represented by one data point including the 3σ uncertainty. G27.702+0.705 is represented by the solid line and has a spectral index of α = 0.29 ± 0.03, whereas G28.108-1.017 is represented by the dashed line and has a spectral index of α = −0.72 ± 0.02. spectral window are given in the catalog presented in this paper. Figure 12 shows an example for the extracted intensities, including the fit of the spectral index for two different sources. In the appendix in Figs. A.1 to A.3, we present three example sources showing the images of all spectral windows that include the spectral index fit. We use the scipy function "curve_fit" to fit the data points and use the uncertainty of the fit as the uncertainty for the spectral index. With this method, we can determine a spectral index for 3625 sources. For some sources, we are not able to extract the peak intensity for all six spectral windows, owing to higher noise or contamination by RFI, for example. In such cases, we determine the spectral slope from the remaining data points. Naturally, this leads to larger uncertainties. As a result, we introduce the label "reliable spectral index" for all sources that have a reliable intensity for all six spectral windows, hence a reliable spectral index fit. The catalog contains 1840 sources that fulfill this criterion, which is about 50% of the sources where it is possible to determine a spectral index. Figure 13 shows the distribution of the uncertainty of the determined spectral index for all sources and for the sources with the label "reliable spectral index". The labeled sources show a significantly smaller uncertainty with a mean of ∆α = 0.18, whereas all sources show a mean uncertainty of the spectral index of ∆α = 0.62. In the following, we concentrate our analysis of the spectral index on the sources with reliable spectral indices.
Catalog
The published catalog contains 27 entries for each source. Table  2 describes each entry in detail. As explained, we use a smaller beam for the source extraction than for the intensity extraction. This makes the published values for the corresponding peak intensities different. Number of sources all sources reliable α Fig. 13 . Histogram of the uncertainty of the determined spectral index. The black line includes all sources for which we are able to determine a spectral index, whereas the gray shaded area represents the sources for which we have an intensity measurement in all six spectral windows and therefore a reliable spectral index measurement.
tended emission are missed in the catalog. In contrast to this, large, extended sources, such as SNRs, can be split up in different sources and therefore create multiple entries in our catalog, even though the emission occurs most likely from the same object. The majority (72%) of the extracted sources are not resolved. Most of them might be extragalactic in origin since their spectral indices are negative (see Sect. 5.5). About 28% of the extracted sources are classified as resolved, but as explained in Sect. 3.6, some of them might be two closely separated sources. The distribution of resolved and unresolved sources as a function of Galactic latitude is shown in Fig. 14. This reveals an over-density of resolved sources close to the Galactic midplane, whereas unresolved sources are equally distributed. The distribution drops for |b| > 1 • as the noise increases at the survey edges. The distribution of the unresolved sources also indicates a slight drop toward the Galactic plane (b ∼ 0
• ) because we miss weak extragalactic sources in the close vicinity of strong Galactic sources, which are mostly located along the Galactic plane. Similar results can be found in Helfand et al. (2006) . This shows that a large number of the sources in our catalog are not confined to the Galactic plane and therefore have an extragalactic origin.
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Discussion
Comparison with other surveys
Since the THOR survey is not the first cm-continuum survey in the Galactic plane, we compare our results to previous surveys to check for consistency in the flux density, intensity, and position. We focus our comparison on three major surveys: 
MAGPIS
The MAGPIS survey (Helfand et al. 2006 ) used the VLA in D, C, and B configurations to map the Galactic plane in the region 5 • < l < 48 • and |b| < 0.8 • with two continuum bands at 1365 and 1435 MHz, achieving a resolution of ∼6 and a sensitivity limit of 1-2 mJy, depending on neighboring bright extended emission. They cataloged 3000 discrete sources in the region 5
• < l < 32
• with diameters less than 30 and 400 diffuse sources. Within the overlap region of the THOR survey (14.2
• < l < 32 • , |b| < 0.8 • ), the MAGPIS catalog contains 2256 discrete and 290 extended sources. The THOR continuum catalog contains 1848 sources in the same area, including possible artifacts and therefore fewer sources than the MAGPIS catalog. Using a best match method and a circular matching threshold of 20 , we match 1568 sources in total. Choosing a smaller matching threshold of 5 does not change the result significantly. Owing to different spatial filtering of the THOR and MAGPIS data, the determined area for extended sources is different within the two surveys. This effect accounts for the majority of the nonmatches. Merely matching the point sources of the THOR survey reveals a matching rate of ∼92%, including possible artifacts. If we do not consider the possible artifacts, the matching rate is even higher with ∼97% and the matching rate considering only the possible artifacts is ∼78%. This shows that almost all reliable sources within the THOR catalog have a counterpart in the MAGPIS catalog, and therefore the number of false positives due to artifacts or sidelobes is low within our catalog. Since the matching rate for possible artifacts is still high, the majority of these sources will also be real detections. Because the matching with the MAGPIS survey worked well, we used the matched sources to verify the positions, as well as the flux density. For these comparisons we employed the MAGPIS discrete source catalog and neglected the diffuse sources because they suffer from different spatial filtering, which makes the comparison inaccurate. Figure 15 shows the histogram of the difference in Galactic coordinates for the peak position, along with the corresponding fits. We used a Gaussian function to fit the distribution and find a shift of -0.2 and a FWHM for the distributions of 2.5 , which is the size of one pixel. The comparison of the flux density is shown in Fig. 16 . Similar to the NVSS sources, the unresolved sources show a tight correlation. In contrast to this, the resolved sources show higher flux density values in the MAGPIS data, owing to less filtering. These tests show that our observation, calibration, and imaging processes work well, and our work is consistent with previous observations. 
NVSS
The NVSS (Condon et al. 1998 ) is a continuum survey at 1.4 GHz with the VLA in D and DnC configuration covering the northern sky for J2000 δ > −40
• . The catalog contains ∼ 2 × 10 6 sources with a sensitivity limit of ∼2.5 mJy and a resolution of 45 . Within the region of the THOR continuum catalog, the NVSS catalog contains 7587 sources and therefore almost twice as many sources as our catalog. We find a match of 1351 sources for a circular matching threshold of 20 and only 657 for a circular matching threshold of 5 for the peak position. Further analysis of the NVSS images showed that the NVSS catalog is severely contaminated with obvious false detections due to strong sidelobes from sources close to the Galactic plane or due to ghost artifacts (Grobler et al. 2014) . Therefore the matching process is not reliable for large matching radius as we match THOR sources with false positives in the NVSS catalog. To overcome this problem, we only compare the measured flux densities for all matched sources with a tight matching radius of 5 . The result is shown in Fig. 17 . For these tightly matched sources, the flux density comparison shows a good correlation over three orders of magnitude, with a slight bias. As shown in Fig. 17 , the THOR flux density values are slightly higher than the NVSS flux density values. This bias is visible for resolved and unresolved sources so is not a filtering effect. We do not have a good explanation for this bias. However, the THOR and MAGPIS flux densities are consistent (see Sect. 5.2), and we report a slight inconsistency with the NVSS flux densities. Since the matching with the NVSS catalog is difficult due to artifacts in the NVSS images, we refrain from comparing the peak positions of the sources, but we perform this comparison with MAGPIS and CORNISH.
CORNISH
CORNISH (Hoare et al. 2012; Purcell et al. 2013 ) is a Galactic plane survey from 10
• < l < 65 • and |b| < 1 • using the VLA in B and BnA configuration at a frequency of 5 GHz. Therefore, the resulting resolution of 1.5 is higher than the THOR observations, but objects larger than ∼14 are filtered out. The mean noise level is ∼0.4 mJy beam −1 and 3062 sources are detected above a 7σ limit. Within the THOR region, CORNISH includes 1367 reliable sources. We used all THOR sources, which we classify as unresolved to match the CORNISH sources, and n pix > 500 all Fig. 18 . Histogram of the spectral index for all sources with a reliable spectral index measurement (∼1800 sources). The black histogram represents all sources, whereas the red and blue histogram represents unresolved and resolved sources. The green histogram shows the spectral index of all sources that are larger than 500 pixels.
we find a best match of 834 sources using a circular matching threshold of 20 for the peak position. As the frequency and filtering is different, we refrained from comparing the flux densities, but we verified the peak positions. Figure 15 shows the difference in Galactic coordinates for the matched sources. Similar to the comparison with the MAGPIS survey (see Sect. 5.2), we do not detect a significant shift or offset in the distribution, and the corresponding Gaussian fit has a shift of 0.07 and a FWHM of 2.3 . The small position offset between the sources in the MAGPIS and CORNISH surveys with the THOR survey show that our data do not suffer significantly from systematical uncertainties for the position and the uncertainty of the position depends on the synthesized beam and the signal-to-noise ratio for each source and is better than 2 .
Spectral index
As outlined in the introduction, the spectral index allows us to distinguish various physical processes. In Sect. 3.7, we determine a reliable spectral index for ∼1800 sources. This information helps to distinguish between thermal and non-thermal radiation, showing positive and negative spectral indices, respectively. Figure 18 shows the distribution for the spectral index. Considering all sources (black line in Fig. 18 ), we find a prominent peak around α ∼ −1 and a second weaker peak around α ∼ 0. Considering only the unresolved sources (red line in Fig. 18 ), we recover the strong peak around α ∼ −1, whereas the second peak around α ∼ 0 decreases. As a result, most of the unresolved sources show a negative spectral index that indicates nonthermal synchrotron radiation. Therefore, we classify the unresolved sources with a negative spectral index of α < −0.2 as extragalactic sources. In contrast to the unresolved sources, the resolved sources (blue line in Fig. 18) show two peaks at α ∼ −1 and α ∼ 0. Most of the resolved sources with a flat spectral index can be matched with Galactic H ii regions (see Sect. 5.6). The resolved sources with negative spectral index are mainly radio lobes from extragalactic jets that were classified as resolved sources, but might be two overlapping unresolved sources (see Sect. 3.6 ). If we consider only the largest sources in our sample with more than 500 pixels, which corresponds to an effective radius of ∼ 32 (green line in Fig. 18 ), we find a broad distribution from α ∼ −1 to 0.5. The sources with flat spectral index can be classified as H ii region, and the sources with negative spectral index can be SNR. We explore the H ii regions and SNR in more detail in Sects. 5.6 and 5.7, respectively.
H ii regions
Since H ii regions are formed by OB stars, they are ideal objects to locate high-mass star formation. Anderson et al. (2014) present the most complete catalog of these objects, using midinfrared observations from the Wide-Field Infrared Survey Explorer (WISE) satellite (Wright et al. 2010) . They detected ∼8000 sources within the Milky Way. Approximately 2000 of these sources are H ii regions with measured velocities from ionized gas spectroscopy, whereas the remaining 6000 are H ii region candidates that either show (∼2000 objects) or do not show (∼4000 objects) radio continuum emission. The mid-infrared sizes range from 10 to more than 20 with a mean of ∼100 for all previously known H ii regions. The wide range of sizes for the H ii regions makes it challenging to match them with our continuum catalog. Within a single large H ii region, we usually detect several extragalactic background sources, which are not related to the H ii region. A visual inspection of all sources is very time consuming. However, we visually inspected 6 deg 2 (∼10%) of the THOR region and used this result to test several automated matching methods. For the automated matching, the best result was achieved if we exclude large H ii regions from WISE with r > 150 and use only the reliable THOR continuum sources. As a matching threshold, we used the size of the H ii region. This method could recover over 90% of the visually inspected sources with less than 10% false detections. Within the THOR region, the WISE H ii region catalog (Anderson et al. 2014) contains 791 sources that show radio emission and are smaller than r < 150 , including known H ii regions, as well as H ii region candidates. Using the described matching threshold, we match 388 sources. As H ii regions exhibit thermal radio emission, we expect a flat or positive spectral index, depending on the optical depth. Out of the 388 matched sources, 326 show a reliable spectral index. Figure 19 presents the distribution of the reliable spectral index for all matched sources (red histogram) in comparison to the entire THOR continuum catalog (black histogram). As expected, we find a single peak around zero, which confirms the thermal origin of the radiation for these sources. About 80% of the matched WISE H ii regions are resolved, which is a significantly larger percentage than for the entire set of THOR continuum sources (∼30%). For the resolved sources, we can compare the sizes of the H ii regions measured in mid-infrared emission by the size measured in the radio emission. For the THOR sources we can estimate an effective radius for the area determined with the BLOBCAT extraction algorithm. The mid-infrared emission at 12 µm traces the photo-dissociation region at the outer edge of the H ii regions, whereas the radio emission traces the enclosed ionized gas in the interior of the H ii regions. This can be seen for several H ii regions presented by Watson et al. (2008) . We therefore expect that the ratio of the THOR radius divided by the WISE radius is less than one. The result of this comparison is shown in Fig. 20 . We find a close correlation around 0.5. This close correlation has to be treated cautiously, as the comparison suffers from systematic uncertainties due to the different methods of the size determination. The radius for the WISE H ii regions is determined visually with circles, whereas the radius of the THOR sources is an effective radius of the extracted source area.
Supernova remnants
To date the most complete catalog of Galactic SNR contains 294 sources (Green 2014) . Most of them are discovered or confirmed in the radio continuum. The size distribution and intensity of these SNR varies over several orders of magnitude, making them difficult to observe. Within the THOR region, the SNR catalog by Green (2014) contains 43 sources. Out of these 43 sources, we identify 26 sources within our catalog. Since the SNR can be very clumpy, several sources within the THOR continuum catalog can be matched with a single SNR from the catalog by Green (2014) . Table D .1 shows the sources that are matched visually. Seventeen SNR from the catalog by Green (2014) are below the threshold for our THOR continuum catalog and are not extracted. These SNR are either too weak, not visible in the radio continuum, or too diffuse, and we filter them out with the VLA C-Array configuration. However, we visually inspected the missing 17 SNR and could find traces of at least nine SNR, below the used extraction threshold of 5σ. The spectral index for SNR peaks around α ∼ −0.5 (Green 2014; Dubner & Giacani 2015) . The spectral index can vary spatially for the same SNR from α ∼ 0 to -1 (e.g., Bhatnagar et al. 2011; Reynoso & Walsh 2015) . Here we highlight one example to demonstrate the capability of this data set and show the spectral index map of the well known SNR G018.8+00.3 in Fig. 21 . Furthermore, we use this technique to examine several SNR candidates proposed in the MAGPIS survey. MAGPIS (Helfand et al. 2006 ) provides 49 new SNR candidates, which are only partly included in the SNR catalog by Green (2014) . Their criteria for a SNR candidate is that they have: 1.) a high ratio between 20 cm continuum and 21 µm flux density, 2.) a counterpart at 90 cm continuum emission, and 3.) a distinctive SNR morphology, e.g., shell-type or filled-center (Dubner & Giacani 2015) . Followup observations for these candidates to determine the distance using H i absorption are presented in Johanson & Kerton (2009) . Since MAGPIS has higher spatial resolution, it is more sensitive at detecting the mentioned SNR morphology. However, the THOR survey can help to characterize the radiation and distinguish between thermal and non-thermal radiation. Within the THOR region, we find 33 MAGPIS SNR candidates, which are listed in Table 4 . Only five of them are included in the SNR catalog presented by Green (2014) . In contrast to this, 24 of these MAGPIS SNR candidates have at least one counterpart in the WISE H ii region catalog presented by Anderson et al. (2014) . However, thanks to the high density of H ii regions within the Galactic plane, these can be chance alignments along the line of sight. As explained, we can use the spectral index to distinguish between thermal and non-thermal radiation. We present spectral index maps for 16 extended MAGPIS SNR candidates in Fig.  22 . Similar to the example of the well known SNR G018.8+00.3 (Fig. 21) , we find strongly varying spectral index maps. On the one hand, several sources clearly indicate a flat spectral index (e.g., G31.610+0.335), which is characteristic for an H ii region. On the other hand, several sources (e.g., G18.150-0.172) show clear signatures of a negative spectral index around -0.5, which is typical of SNR. However, for some sources the classification as thermal or non-thermal radiation is difficult as the spectral index shows both positive and negative values. The source G19.580-0.240 is a good example for such a behavior. This can be explained by several different sources along the line of sight. Our goal is to use this information to classify sources as potential SNR or as H ii regions. As explained in Sect. 2.5, we have to be cautious with the spectral index for extended sources due to different filtering at different wavelengths. The spectral index maps of the MAGPIS SNR candidates G18.150-0.172, G18.758-0.074, G27.133+0.033, G28.558-0.008, G29.367+0.100 show negative values, and they are not directly correlated with any known H ii region. Therefore, these five sources are excellent candidates for SNR. However, only one of them (G18.150-0.172) is listed in the SNR catalog by Green (2014) . The morphology of the five proposed SNR differs widely. We find two examples of shell-type SNR (G18.150-0.172, G28.558-0.008), one small filled-center (G18.758-0.074) and two that may be part of a larger shell or a more filamentary SNR (G27.133+0.033, G29.367+0.100). Beside these proposed SNR without any correlation to known H ii regions, we find one source (G18.254-0.308) that is a well known H ii region (Anderson et al. 2014) showing the same morphology in the infrared, but the spectral index map shows mostly negative values down to α = −1. This is an indicator of nonthermal radiation, which contradicts the expected radiation coming from an H ii region. Owing to the different spatial filtering in our data (see Sect. 3.7), we cannot exclude a systematic shift of the spectral index. However, the source is strong (∼30σ) and not very extended, which minimizes the filtering effects. Further analysis will be needed to reveal the nature of this source.
Special source G48.384+0.789
In this section, we introduce a special source, which has a remarkably high positive spectral index. The THOR source G48.384+0.789 is unresolved and bright (30-100 mJy beam −1 ) and shows a positive spectral index of α = 1.70 ± 0.02. Since this source is unresolved, the spectral index determination does not suffer from spatial filtering due to the VLA C-array configuration and is well constrained. Figure 23 shows the flux density measurements for each spectral window, and the corresponding spectral index fit. This source has a counterpart in CORNISH (G048.3841+00.7889, Purcell et al. 2013 ) at 5 GHz. The corresponding flux density measurement at 5 GHz is also given in Fig. 23 , but we do not consider this data point for the spectral index determination. Within CORNISH, this source is classified as "IR-quiet" and even with the high resolution of CORNISH of 1.5 , this source is unresolved. Further observations at 4.85, 10.45, and 32 GHz using the Effelsberg 100m telescope presented by Vollmer et al. (2008) show a flat spectrum for higher frequencies (see Fig. 23 ). We do not find any counterpart in submm emission (ATLASGAL) or in CO emission (GRS). However, Very Long Baseline Array (VLBA) observations presented by Immer et al. (2011) reveal a detection, and they classified this source as compact ("compactness B"). This does not translate trivially to an actual size of the object because VLBA observations suffer from severe filtering effects. But this detection shows that the object has a very compact component typical of extragalactic sources, such as AGNs. The spectral index could also be explained by an AGN as similar spectral shapes are found in the literature (e.g., Brunthaler et al. 2005 ).
Conclusions
The THOR survey, which is the H i, OH, recombination line survey of the Milky Way is a Galactic plane survey covering a large portion of the first Galactic quadrant (l = 14 − 67
• , |b| ≤ 1.1 • ) using the VLA in the C-Array configuration, achieving a spatial resolution of ∼10-25 . In this paper, we present a catalog of continuum sources within the first half of the survey (l = 14.0−37.9 G48.384+0.789 Fig. 23 . Spectrum of the THOR source G48.384+0.789. The data points between 1 and 2 GHz are taken from the THOR survey, and the dashed line represents the fitted spectral index to these data points of α = 1.69 ± 0.02. The data point at 5 GHz (x-shape) is taken from the CORNISH survey (Purcell et al. 2013) , and the data points at 4.85, 10.45, and 32 GHz (circles) are taken from Vollmer et al. (2008) . For each data point, a 5σ uncertainty is shown.
and l = 47.1 − 51.2
• , |b| ≤ 1.1 • ). We summarize our work and the main results below.
1. With the BLOBCAT extraction software, we extracted 4422 sources. We used a spatially varying noise map, as well as automated RFI flagging methods (RFlag) to decrease the number of false detections. Furthermore, we visually inspected each source for obvious artifacts. About 75% (3366 sources) of the extracted sources are reliable detections above 7σ. The catalog is complete up to 95% above the 7σ detection limit, whereas the noise is spatially varying. Half of the observed area has a noise level of 7σ < 3 mJy beam −1 . 2. We cross-matched the THOR catalog with the NVSS, MAG-PIS, and CORNISH catalogs to validate the position and flux density. The position comparison with MAGPIS and COR-NISH reveals no significant shift, and we reported a position uncertainty that depends on the strength of the source but is smaller than 2 . The flux density and peak intensity comparison with MAGPIS shows a one-to-one relation; however, we find a slight bias in comparison with the NVSS survey. 3. Thanks to the broad bandpass between 1 and 2 GHz, we were able to determine reliable spectral indices for 1840 sources. We extracted the peak intensity of six different spectral windows and used a linear fit to describe the spectral index α with the form I(ν) ∝ ν α . The spectral index distributions reveals two peaks at α = −1 and α = 0, highlighting two groups of sources, which are dominated by thermal and nonthermal radiation, respectively. 4. We used the spectral index information to investigate the spectrum of H ii regions. We cross-matched the THOR catalog with the WISE H ii region catalog and found an overlap of 388 sources. For about 326 of these sources, we were able to determine a reliable spectral index. The distribution reveals a single peak around α = 0, indicating thermal freefree emission. 5. The spectral index can also be used to confirm potential SNR candidates because they exhibit a typical spectral index of α = −0.5. We investigated the MAGPIS SNR candidate catalog and determined spectral index maps for 16 SNR candidates. Owing to potential line-of-sight contamination with H ii regions, the differentiation between thermal and nonthermal radiation is difficult. However, we confirmed five SNR candidates, showing non-thermal radiation and no correlation with H ii regions. Four of them are not listed in the SNR catalog presented by Green (2014) . Article number, page 15 of 24 A&A proofs: manuscript no. thor_continuum_catalog_draft_v10 Fig. 22 . Spectral index maps of extended MAGPIS SNR candidates. The color scale represents the spectral index α from -1.5 to 0.5, the black contours show the continuum emission in steps of 5, 10, 15, 20, 40 , and 100 mJy beam −1 . The red and white circles indicate the sizes of the SNR candidates given in Helfand et al. (2006) and the sizes of the H ii regions given in Anderson et al. (2014) , respectively. In each panel the synthesized beam is shown in the bottom left corner. Notes. The SNR candidates are given in Helfand et al. (2006) . Since the SNR candidates can be clumpy, several THOR sources can be found within one MAGPIS SNR candidate so we list all corresponding THOR sources. The associated SNR names taken from Green (2014) are given, as well as associated WISE H ii regions given in Anderson et al. (2014) . The given H ii regions can be associated with the SNR, but they can also be foreground or background objects. Figure 22 shows the size for each H ii region. The diameter of the MAGPIS SNR candidates is taken from Helfand et al. (2006) , and the distance is determined via H i absorption and taken from Johanson & Kerton (2009) . The spectral index α is measured for the peak position of the THOR source (see Sect. 3.7) and can vary significantly within the source (see Fig. 22 ). Example image of the THOR source G27.978+0.078, which corresponds to the WISE H ii region G027.980+00.080 (Anderson et al. 2014) . The large image represents an averaged image of the two spectral windows around 1.4 and 1.8 GHz, which we used for the source extraction (see Sects. 3.1 and 3.3). The white contours shows the extent of the source determined by the BLOBCAT algorithm. The black cross marks the peak position, which we used to determine the spectral index. The small images show each spectral window separately and the top panel presents the peak intensity for each spectral window and the corresponding spectral index fit. In each image the synthesized beam is given in the lower left Example image of the THOR source G31.869+0.064, which corresponds to the known SNR G31.9+00.0 (Green 2014) . The large image represents an averaged image of the two spectral windows around 1.4 and 1.8 GHz, which we used for the source extraction (see Sects. 3.1 and 3.3). The white contours show the extent of the source determined by the BLOBCAT algorithm. The black cross marks the peak position, which we used to determine the spectral index. The small images show each spectral window separately, and the top panel presents the peak intensity for each spectral window and the corresponding spectral index fit. In each image the synthesized beam is given in the lower left corner.
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